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Abstract 

The multiple etiologic factors involved in acne make the use of various medications 
necessary to treat the condition. This study aimed to determine the efficacy of mupirocin and 
rifampin used with standard treatment in the management of acne vulgaris. In a multicentre, 
randomized controlled, triple -blinded study, a total of 105 acne patients, with a clinical diagnosis 
of moderate to severe acne,were randomizedly divided into three groups (35 per group), for 
treatment of acne. The first group was treated with standard treatment alone, the second group 
received mupirocin plus standard treatment and the third group received rifampin plus standard 
treatment. There were three study visits according to Global Acne Grading System (GAGS): 
at baseline and weeks 6 and 12. The absolute changes of GAGS score from baseline to week 
6 and 12 demonstrated a reduction in the mean score of GAGS in the three treatment groups 
(p < 0.001). Due to the difference between GAGS score at the baseline of study, the data 
were adjusted using the general linear model. The findings showed that all of the treatments 
significantly improved acne lesions. Nevertheless, none of the treatments was shown to be 
more effective than the others (p = 0.9). The three treatments were well tolerated, and no serious 
adverse events were reported. These findings provide evidence on the efficacy of combining 
mupirocin and rifampin with standard treatment in the management of acne vulgaris, although 
none of the treatments had superior efficacy compared with the others. 
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Introduction 

Acne vulgaris is the most common disorder 
of human skin that affects up to 80% of 
adolescents (1). Several studies suggest that 
the emotional impact of acne is comparable 
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with disabling diseases, such as diabetes and 
epilepsy (2). Acne has a negative effect on the 
quality of life; although this can be improved 
with effective treatment (3). Acne has four 
main pathogenetic mechanism: increased sebum 
productions, follicular hyperkeratinization, 
Propionibacterium acne (P. acne) colonization, 
and the products of inflammation (4). 

Many medications are available for the 
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management of acne. Antibiotic therapy has been 
integral to the treatment of acne for many years. 
The widespread and long-term use of antibiotics 
has unfortunately led to the emergence of 
resistant bacteria (5). Combination therapy with 
a topical retinoid and an antibiotic is recognized 
as an effective method for the management of 
acne vulgaris. The combination of adapalene 
with oral or topical antibiotics has been shown to 
release a faster response than an antibiotic alone 

(6) . Clinical studies have shown some success 
with a combition of doxycycline and adapalene 

(7) . 

In the other hand, there is significant in-vitro 
evidence suggesting a possible pathogenetic role 
for Staphylococcus aureus (S. aureus) in acne 
vulgaris (8). Recent advances in the pathogenesis 
of acne have led to the development of new 
therapeutic goals (9). Long-term therapy with 
oral antibiotic is not only a threat to resistant 
of P. acne, but also to coagulase negative 
staphylococci on the skin, S. aureus in the nares, 
and streptococci in the oral cavity (4). 

In the analysis of the bacterial flora of 
acne lesions, P. acnes and Staphylococcus 
epidermidis were found to be sensitive to the 
antibiotics used in the treatment of acne. The 
highest antibacterial effect against both these 
species was demonstrated when using rifampin 
and tetracycline (10). 

Considering the development of resistance in 
microorganisms causing acne to antibiotics,we 
designed a randomized controlled trial to 
investigate whether combining mupirocin 
and rifampin with standard treatment had 
faster effects than the standard treatment in 
the management of acne. Standard treatment 
consisted of doxycycline 100 mg, clindamycin 
1% and adapalene 0.1%, as the initial therapy 
for acne vulgaris. 

Experimental 

This was a multicentre, randomized 
controlled, triple -blinded and parallel 
comparison study. The subjects referred to the 
dermatology clinic , with a clinical diagnosis of 
moderate to severe acne, were enrolled in this 
study. Patients were examined for the presence 
of acne by a dermatologist, according to to 



Global Acne Grading System (GAGS). A score 
of 1-18 was considered as mild acne, 19-30 
as moderate, 31-38 as severe, and above 39 as 
very severe (11). Patients with chronic diseases, 
acne fulminans, GAGS scores greater than 39 
or lower than 1 9, pregnant and nursing women, 
presence or history of active malignancy, under 
immunosuppressive treatment, and with mental 
incapacity, were excluded. Specified appropriate 
washout periods were required for patients 
taking certain topical and systemic treatments. 
For topical agents the washout period was 4 
weeks (for corticosteroids, retinoids and other 
acne treatments); and 8 weeks (for chemical 
peeling, laser and light-based therapies). For 
systemic drugs, the washout periods were 
12 weeks for corticosteroids and other acne 
treatments. Ethical approval was taken from 
the ethical committee of Isfahan University of 
Medical Sciences. Written informed consent was 
obtained from the participants. 

Patients were randomly allocated to the 
three treatment groups, using a random 
numbers table. The first group was treated with 
standard treatment alone, the second group 
with mupirocin plus standard treatment and 
the third group with rifampin plus the standard 
treatment. Patients were enrolled at baseline and 
treated daily for 12- weeks. Standard treatment 
consisted of a combination of doxycycline 100 
mg (twice daily) and clindamycin solution 1% 
(twice daily) and adapalene gel 0.1% (once 
daily). The second group received intra-nasal 
mupirocin ointment 1 % (twice daily) for the first 
ten days of the 12 weeks standard therapy. The 
third group received oral rifampin 300 mg (twice 
daily) for the first ten days of the 12 weeks 
standard therapy. There were three study visits: 
at baseline and weeks 6 and 12. At the beginning 
of the study there were 2 1 0 participants (70 per 
group), but half of them were excluded out of the 
study due to their loss for follow up, interfering 
medication and a lack of compliance to the visit 
schedule. Finally, a total of 105 patients (35 per 
group), completed the study. 

The acne lesions were assessed by a 
physician, who was blinded to the patients' 
treatment. GAGS was counted during each visit 
and efficacy of each treatment was investigated 
by comparing the grade of acne lesions at 
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Figure 1. changes in the GAGS scores during the study visit. 



each visit, with the baseline value. At each 
visit patients were clinically assessed with a 
checklist for adverse events attributable to every 
treatment.The coding method was used for 
blinding. Patient, investigator and the physician 
performing examinations during the follow up 
were not informed about about the treatment 
allocation for each patient, which leads to this 
unique triple blinded study design. 

Statistics 

Data gathered were analyzed using the one- 
way ANOVA, Chi-Square and Mann- Whitney 
tests and through Statistical Package for the 
Social Sciences (SPSS) software version 15.0, 
by considering p-values of < 0.05 as statistically 
significant. 

Results 

The 105 patients who fulfilled the inclusion 
criteria, continued to participate in this study. 
The studied group consisted of 84 females 



(80%) and 21 males (20%), with a mean age of 
23.8 ± 6.1 years. In the present study, their ages 
ranged from 16 to 35 years and the difference 
between groups in term of the demographic 
characteristics was statistically insignificant. 

Table 1 provides the mean score of GAGS at 
baseline and weeks 6 and 12, after the initiation 
of treatment in the three groups. The absolute 
changes from baseline to week 6 on the basis 
of GAGS score were 10.2 ± 6 with the standard 
treatment, 12. 2± 7.3 with mupirocin plus standard 
treatment and 15.7 ± 6.1 with rifampin plus the 
standard treatment. At week 12, the mean scores 
of GAGS decreased from 19.8 ± 7.7 to 4.6 ± 5.9 
in the first group, from 22.6 ± 6 to 6.3 ± 5.5 in 
the second group, and from 25.8 ±5.2 to 9.3 ±5.5 
in the third group. Considering the changes in 
the mean score of GAGS at weeks 6 and 12, a 
reduction in the mean score of GAGS in the three 
treatments (p < 0.001) (Figure 1) was observed. 
This is while the two groups of mupirocin 
and rifampin were not significantly different 
regarding to the decrease in GAGS scores 



Table 1. Comparison of the changes in the GAGS scores in the three test groups. 



group 



visit 



Standard treatment 



Mupiroein+ standard 
treatment 



Rifampin + standard 
treatment 



p-value 



Baseline 
Week 6 
Week 12 



19.8 ±7.7 
10.2 ±6 
4.6 ±5.9 



22.6 ± 6 
12.2 ±7.3 
6.3 ±5.5 



25.8 ±5.2 
15.7 ± 6.1 
9.3 ±5.5 



< 0.001 

< 0.001 

< 0.001 
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(p > 0.05), (Table 1). Due to difference between 
GAGS score at the baseline of the study, the data 
was adjusted using the general linear model, for 
the purpose of comparison. The findings of this 
study showed that all the treatments significantly 
improved acne lesions. Nevertheless, none of the 
treatments was shown to be more effective than 
the others (p = 0.9). 

Moreover, the findings showed that the 
three treatments were well tolerated, and no 
serious adverse events were reported. In the 
standard therapy group, five patients and in the 
mupirocin group used with the standard therapy 
three patients had gastrointestinal irritation. In 
rifampin plus the standard therapy goupe, two 
patients had photosensitivity (p = 0.44). 

Discussion 

Acne is a multifactorial disease of as yet 
incompletely elucidated etiology and pathogenesis 

(12) . The management of acne remains a global 
problem and treatment options are far from ideal 

(13) . In the current study, all of the administered 
treatments indicated a meaningful reduction in 
acne severity (GAGS), among all three groups. 
Most of the published studies have reported 
that systemic antibiotics have been found test to 
be useful in managing moderate to severe acne 

(14) . Thiboutot et al. reported that combining 
adapalene with an oral antibiotic provides a 
superior advantage over the use of antibiotic alone 
and should be considered at the onset of treatment 

(6) . However increased resistance to systemic 
and topical antibiotics have been reported in the 
performed studies in America (15), Italy, Greece 
(16), Japan and Australi ( 17). 

The multiple etiologic factors involved in 
acne, make the use of various medications 
necessary to treat the condition (18). Combination 
therapy is the standard of care in the treatment of 
acne. It is essential to treat as many aspects of 
acne pathogenesis (19). Combining agents that 
target the different etiological factors of acne can 
help to increase the efficacy and response time 

(7) . In a recent study, 25% of acne patients had 
S. aureus colonization solely in their nose; and 
19% had S. aureus in both their nose and their 
throat ( 20). Effect of mupirocin on S.aureus 
has been established and it can eradicate the 



S.aureus in nasal carriages (21). Intra-nasal 
mupirocin is well tolerated and has an obvious 
effect in eradicating of S.aureus in the nasal 
carriage, as well as Rifampin has a similar effect 
on removing staphylococcus from the nose (22). 

Our final findings indicated that a combination 
of mupirocin and rifampin alongside the standard 
treatment had no superior efficacy, compared 
with athe others. In this respect, based on our 
literature review it seems that the of mupirocin or 
rifampin in acne treatment has been considered 
for the first time in our study. Because of the 
few trials available, it is impossible to compare 
our results with the other studies. In fact, this 
hypothesis should be investigated by conducting 
future investigations. 

Due to the growing concerns of rising 
antibiotic resistance, and the lack of safe and 
effective agents (9), treatment options and 
follow up procedures in acne should be carefully 
determined to reduce the risk of destruction of the 
microbial flora (23). The choice of antibacterial 
should take into account the severity of the acne, 
cost effectiveness, risk-benefit ratios, and the 
potential for the development of resistance (14). 

To the best of our knowledge, there has been 
no similar study on the combination therapy with 
mupirocin and rifampin in the management of acne. 
It is noteworthy to mention that the most important 
issues of the present study were the design and 
to implemention of an accurate methodology 
and paying respect to the principles of blinding. 
Limitations of the present study were high rate of 
patient loss and very little published evidence. 

In conclusion, the use of standard treatment, 
either in combination with mupirocin and 
Rifampin or alone for acne management seems 
to be effective without any important side effects, 
and no superiority was observed between the 
combination and solo therapy. 

Acknowledgement 

We thank all the colleagues who helped and 
guided us in this research. We also appreciate the 
patients who participated in this study. 

Conflict of Interest 

Authors have no conflict of interests in the 
study. 



226 



Efficacy of Mupirocin and Rifampin in Acne Management 



References 

(!) Nakatsuji T, Kao MC, Fang JY, Zouboulis CC, Zhang 
L and Gallo RL. Antimicrobial property of lauric 
acid against Propionibacterium acnes: its therapeutic 
potential for inflammatory acne vulgaris. J. Invest. 
Dermatol. (2009) 129: 2480-8. 

(2) 

Knutsen-Larson S, Dawson AL and Dunnick CA, 
Dellavalle RP. Acne vulgaris: pathogenesis, treatment, 
and needs assessment. Dermatol Clin. (2012) 30: 99- 
106. 

(3) Gregory AC, Smith C, Kerry ME, Wheatley ER and 
Bolwell GP. Comparative subcellular immunolocation 
of polypeptides associated with xylan and callose 
synthases in French bean (Phaseolus vulgaris) during 
secondary wallformation. Phytochemistr (2002) 59: 
249-59. 

(4) 

Rathi SK. Acne vulgaris treatment : the current 
scenario. Indian J. Dermatol. (2011) 56 : 7-13. 

(5) Tan AW and Tan HH. Acne vulgaris: a review of 
antibiotic therapy. Expert Opin Pharmacother (2005) 
6: 409-18. 

( 6 ) Thiboutot DM, Shalita AR, Yamauchi PS, Dawson C, 
Arsonnaud S and Kang S. Combination therapy with 
adapalene gel 0.1% and doxycycline for severe acne 
vulgaris: a multicenter, investigator-blind, randomized, 
controlled study. Skinmed. (2005)4: 138-46. 

(7) 

Davis EC and Callender VD. A review of acne in 
ethnic skin: pathogenesis, clinical manifestations, and 
management strategies. J. Clin. Aesthet Dermatol. 
(2010) 3: 24-38. 

(8) 

Hassanzadeh P, Bahmani M, Mehrabani D. Bacterial 
resistance to antibiotics in acne vulgaris: an in-vitro 
study. Indian. J. Dermatol. (2008) 53: 122-4. 

(9) 

James KA, Burkhart CN, Morrell DS. Emerging drugs 
for acne. Expert Opin Emerg Drugs (2009) 14: 649- 
59. 

(10) 

Zafuga E, Giedrys-Kalemba S and Halasa J. 
[Bacterial flora of acne lesions in diagnostic material 
of the Microbiology and Immunology Department, 
Pomeranian Medical Academy (PAM) in Szczecin]. 
Med. Dosw Mikrobiol. (1996) 48: 55-9. 
(11) Bez Y, Yesilova Y and Kaya MC Sir. A High social 
phobia frequency and related disability in patients with 
acne vulgaris. Eur. J. Dermatol. (2011) 21: 756-60. 

(12) 

KnorT. The pathogenesis of acne. Acta Dermatovenerol 
Croat. (2005) 13: 44-9. 
(13)L om n 0 It HB and Kilian M. [Is acne caused 
by colonization with the «wrong» strain of 



Propionibacterium acnes? A review of the role of 
Propionibacterium acnes in acne]. [Article in Danish]. 
Ugeskr Laeger. (2008) 170: 1234-7. 

(14) Tan HH. Antibacterial therapy for acne: a guide to 
selection and use of systemic agents. Am. J. Clin. 
Dermatol. (2003)4: 307-14. 

(15) Coates P, Vyakrnam S, Ravenscroft JC, Stables GI, 
Cunliffe WJ and Leyden JJ. Efficacy of oral isotretinoin 
in the control of skin and nasal colonization by 
antibiotic-resistant propionibacteria in patients with 
acne. Br. J. Dermatol. (2005) 153: 1126-36. 

(16) Ross JI, Snelling AM, Carnegie E, Coates P, Cunliffe 
WJ and Bettoli V. Antibiotic-resistant acne: lessons 
from Europe. Br. J. Dermatol. (2003) 148: 467-78. 

(17) Ross JI, Snelling AM, Eady EA, Cove JH, 
Cunliffe WJ and Leyden JJ. Phenotypic and 
genotypic characterization of antibiotic-resistant 
Propionibacterium acnes isolated from acne patients 
attending dermatology clinics in Europe, the U.S.A., 
Japan and Australia. Br. J. Dermatol. (2001) 144: 339- 
46. 

(18) Draelos ZD, Potts A, Alio Saenz AB; W0265-306 
Study Group. Randomized tolerability analysis of 
clindamycin phosphate 1 .2%-tretinoin 0.025%gel used 
with benzoyl peroxide wash 4% for acne vulgaris. 
Cutis. (2010) 86: 310-8. 

(19) Del Rosso JQ. Study results of benzoyl peroxide 
5%/clindamycin 1% topical gel, adapalene 0.1%gel, 
and use in combination for acne vulgaris. J. Drugs 
Dermatol. (2007) 6: 616-22. 

(20) Fanelli M, Kupperman E, Lautenbach E, Edelstein PH 
and Margolis DJ. Antibiotics, acne, and Staphylococcus 
aureus colonization. Arch. Dermatol. (2011) 147: 917- 
21. 

(21) Coates T, Bax R, Coates A.Nasal decolonization 
of Staphylococcus aureus with mupirocin: 
strengths,weaknesses and future prospects. J. 
Antimicrob. Chemother. (2009) 64:9-15. 

(22) Ammerlaan HS, Kluytmans JA, Wertheim HF, Nouwen 
JL and Bonten MJ. Eradication of methicillin-resistant 
Staphylococcus aureus carriage: a systematic review. 
Clin. Infect. Dis. (2009) 48: 922-30. 

(23) Basak PY, Cetin ES, Giirses I, Ozseven AG. The 
effects of systemic isotretinoin and antibiotic therapy 
on the microbial floras in patients with acne vulgaris. 
J. Eur. Acad. Dermatol Venereol. (2012) 13. doi: 
10. 1 1 1 1/j. 1468-3083.201 1 .04397.x. 

This article is available online at http://www.ijpr.ir 



227 



